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CLAIMS 



In a multi-point communications system having a receiver and 
transmitter disposed at a primary sitd for communication with a plurahty 
of remote service units disposed at respective secondary sites, the 
receiver of the primary site receiving OFDM/DMT signals over a 
number of transmission bins, a transmitter for use in one or more remote 



into a first serial digital data 

'second serial digital data stream 
of the first means, the second 



service units comprising: 

first means for converting a 

stream; 

second means for generati] 
from the first serial digital dat 

serial digital data stream being a diiital representation of an 
OFDM/DMT signal that is to be transmitted to the receiver of the 
primary site, the second serial digjpl data stream being generated from 
the first serial digital data stream tfhrough a modulated direct digital 
synthesis thereof; and 

third means for converting the second serial digital data stream 
into an analog OFDM/DMT sign il for transmission to the receiver of 
the primary site. 




A transmitter as claimed in dai 
CODEC. l/A 



wherein the first means comprises a 
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A transmitter as claimed in claim 1 wherein the first means comprijses an 
analog-to-digital interface that generates a digital data output sigpal from 
an analog input signal. 

A transmitter as claimed in claim 1 wherein the first meani$ comprises a 
direct digital interface that generates a digital data outpi^ signal from a 
digital data input signal. 



A transmitter as claimed in claim 1 wherein the ficst means comprises: 
an analog-to-digital interface that generals a digital data output 
signal from an analog input signal; 



rates 



luol data output signal 



a direct digital interface that gen( 
from a digital data input signal; 

a data interface accepting the ^igi/al j^^^ outpu/ signal of the 
analog-to-digital interface and the die 
interface to generate the first serial d 



il 

ta ouVt^of the direct digital 
data stream. 



A transmitter as claimed in claim / wherein the second means 
comprises: 

an addressable sine tabL6 containing digital data corresponding to 
at least a portion of a sine w^e, the sine table providing the digital data 
at an output thereof in response to address input signals; 

control means, responsive to the first digital data stream, for 
generating the address input signals to the addressable sine table, 
multiplying the digital Aata output from the addressable sine table by a 
predetermined amplitpde factor, and accumulating the amplified digital 
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data occurring over a single sample cycle to thereby generate indiyduai 
data elements of the second digital data stream. 



A transmitter as claimed in claim 6 wherein the control m^ns 
comprises: 

address control means for providing a sequenc^ of addresses to 
the input of the addressable sine table to generate a sequence of digital 
dau values at the output of the addressable sine tat/le, the sequence of 
digital data values output from the addressable sihe table corresponding 
to sine waves having frequency and phase char^teristics corresponding 
to the frequency and phase characteristics pflK^FDM/hMT signal 
that is to be transmitted to the receiver of \WpTinMry site; 

amplitude control means for mufltitflying e^h digital, data value 



:orresp/ 



iplimde factor 
being 



output by the addressable sine table by 
to generate the amplified digital data, me 
dependent on the digital data of the fifrst\^ig4l data stream; and 

summing means for digitally summing the amplified digital data 
over the single sample cycle to generate an OFDM/DMT digital data 
value for each sample cycle. 



A transmitter as claimed in c)4im 7 wherein the address control means 
comprises: 

step-size means fo/ controlling the step size of the sequence of 
addresses that are to be/sed to address the addressable sine table over a 
symbol period for a sihgle transmission bin, the step size means 
comprising a pluraliA o'f step sizes, each step size respectively 
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/ 



corresponding to one of the bins that are to be transmitted to the receiver 

at the primary site; 

phase control means for setting the stan location at which the 
sine table is first addressed for each of the plurality of step sizes during 

a single symbol period, the phase control means being responsive to the 

f 

digital data of the first digital data stream. 



10. 



11. 



A transmitter as claimed in claim 8 wherein the plyrality of step sizes 

correspond to a number of transmission bins less/han the number of 

/ 

bins received by the receiver of the primapy^it^. 



A transmitter as claimed in claim 6 whereinUhe addressable sine table 



comprises digital data corresponding 



A transmitter as claimed in claim 9 



to ayoomplete sine wave. 



rein thWddressable sine table 



comprises digital data corresponding to a complete sine wave. 



12. A transmitter as claimed in claim 6 wherein the addressable sine table 
comprises digital data corresponding to a quarter sine wave. 



13. A transmitter as claimed iri claim 12 and further comprising an address 
modifier circuit disposed/ at the address input of the addressable sine 
table to facilitate generation of data representing a complete sine wave 
from the digital data m the addressable sine wave table. 
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An apparatus for accepting a serial data stream and generating a mrther 
serial data stream for subsequent digital-to-analog conversion to/an 
OFDM/DMT signal, the apparatus comprising: / 

an addressable sine table containing digital data corresponding to 
at least a portion of a sine wave, the sine table providing me digital data 
at an output thereof in response to address input signals/ and 

a control circuit, responsive to the serial data^ream, for 
generating the address input signals to the addressal/le sine table, and for 
multiplying the digital data output from the addre/sable sine table by a 
predetermined amplitude factor, and accumulating the amplified digital 
data occurring over a single sample cycle to mereby generate individual 
data elements of the further serial da^^^str^ 

An apparatus as claimed in claim 14 whwrkn the^ntrol circuit 
comprises: \ // V-^' 

an address control circuit f^ providing a sequence of addresses 
to the input of the addressable sineytable to generate a sequence of digital 
data values at the output of the addressable sine table, the sequence of 
digital data values output from tne addressable sine table corresponding 
to sine waves having frequency and phase characteristics corresponding 
to the frequency and phase characteristics of the OFDM/DMT signal; 
and / 

an amplitude cont/ol circuit for multiplying each digital data 
value output by the addressable sine table by a corresponding amplitude 
factor to generate the amplified digital data, the amplitude factor being 
dependent on the diaital data of the digital data stream; 
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/ 



a summing circuit for digitally summing the amplified digital 
data over the single sample cycle to generate the individual d^ 
elements of the further serial data stream. 



An apparatus as claimed in claim 15 wherein the /lurality of step sizes 
correspond to a number of transmission bins le/s than the number of 
bins received by the receiver of the primary /ite. 



An apparatus as claimed in claim ]4 wherein the addressable sine table 
comprises digital data corresponding /oj^^^cov^ sine wave. 



An apparatus as claimed in cla 
comprises digital data correspo. 



fl5 wherein the addressable sine table 
ling to a complete sine wave. 



An apparatus as claimed inyclaim 14 wherein the addressable sine table 
comprises digital data corresponding to a quarter sine wave. 

An apparatus as clainiied in claim 19 and further comprising an address 
modifier circuit disposed at the address input of the addressable sine 
table to facilitate gifeneration of data representing a complete sine wave 
from the digital cjfata in the addressable sine wave table. 



In a multi-poini communications system having a receiver and 
transmitter disposed at a primary site for communication with a plurality 
of remote service units disposed at respective secondary sites, the 
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receiver of the primary site receiving OFDM/DMT signals ov^r a 
number of transmission bins, a transmitter for use in one or ^ore remote 
service units comprising: 

first means for converting a signal into a first se^al digital data 

stream; 

second means for generating a second serial (digital data stream 
from the first serial digital data stream of the first means, die second 
serial digital data stream being a digital representation of an 
OFDM/DMT signal that is to be transmittMtG(the receiver of the 
primary site, the second serial digital 
the first serial digital data stream; 

a partial sequence filter accept^ 
stream and selectively filtering the sec 
generate a partially filtered second 

third means for converting tfie second partially filtered serial 
digital data stream into an analog yOFDM/DMT signal for transmission 
to the receiver of the primary siC 




being generated from 

serial digital data 
rial digital data stream to 
igital data stream; 



22. A transmitter as claimed in c/aim 21 wherein the second serial digital 

data stream is generated from the first serial digital data stream by direct 
digital synthesis of the fir/t serial digital data stream. 



23. 



A transmitter as claimed in claim 21 wherein the partial sequence filter 
comprises: / 

a FIR filter mving an input and an output; 
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bypass control means for selectively supplying first and se/ond 
subsets of digital data of the second serial digital data stream to/the input 
of the FIR filter and for bypassing a third subset of digital da4 of the 
second serial digital data stream around the FIR filter to anf output, the 
first subset of digital data representing the beginning portion of an 
OFDM/DMT symbol, the second subset of digital dam representing the 
end portion of the OFDM/DMT symbol, and the third subset of digital 
data representing the mid portion of the OFDM/DMT symbol; and 

selection means for selectively providing either the output of the 
FIR filter or the output of the bypass cont)?bl ffieah? to the third means as 
the second partially filtered digital data st 



A transmitter as claimed in claim 23 wl 
101 taps. 



re in/ the FIR filter comprises 



A transmitter as claimed in claim ip> wherein the FIR filter is a 
symmetric filter. 



A partial sequence filter for filtering a digital data stream representing a 
plurality of symbols of an O^DM/DMT transmission, the partial 
sequence filter comprising^ 

a FIR filter having an input and an output; 

bypass control nieans for selectively supplying first and second 
subsets of digital data m the digital data stream to the input of the FIR 
filter and for bypassing third subsets of digital data of the digital data 
stream around the E/IR filter to an output, the first subsets of digital data 



27. 



28. 



# 



• 
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representing the beginning ponions of the OFDM/DMT symbols /the 
second subsets of digital data representing the end portions of i 
OFDM/DMT symbols, and the third subsets of digital data Representing 
the mid portions of the OFDM/DMT symbols; and 

selection means for selectively providing either ihe output of the 
FIR filter or the output of the bypass control means as an output of the 
panial sequence filter. / 

i 

A partial sequence filter as claimed in ^{^m^^^ the FIR filter 
comprises 101 taps. 



A partial sequence filter as claimed jn/clai: 
a symmetric filter. 



rein the FIR filter is 



29. A partial sequence filter as claii)?ied in claim 26 wherein the FIR filter 
comprises: 

a first symbol data register having an input for receiving 
individual data samples of/the digital data stream and an output; 

a second symbol/data register having an input for receiving 
individual data samples of the digital data stream and an output; 

an adder connected to receive the outputs of the first and second 
symbol data registers to provide an output sum of the data samples 



in • 



contained therein; 

a coefficient table memory for storing and selectively supplying 
tap coefficients corresponding to the desired filter characteristics of the 
FIR filter at an output thereof; 



4 



• 



Docket No. 11520US01 

-46- 



a multiplier circuit connected to receive the output iTum from the 
adder and to receive the output of the coefficient table/memory , the 
multiplier circuit multiplying the output sum-^bj^.data value at the 
output of the coefficient table memory to gene^^^ mul0|ilied data 
value; 

an accumulator for summing the riauftiplied data values output 

/ 

from the multiplier circuit to generate filtered data samples; and 

an output buffer connected to store the filtered data samples. 




